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(54) Apparatus for assembling and dismantling spring/shock absorber units for vehicle 
suspensions 

(57) Apparatus for assembly and dismantling 
spring/shock absorber units for vehicle suspensions 
includes an elongate structure comprising a slidable 
stem (11) of an actuator device (5) and two abutment 
members (13, 15) intended to engage respective por- 
tions of a spring (M) of a spring/shock absorber (G) one 
of which (15) is connected to the stem (11). A pair of 
engagement elements (18, 28) disposed on the oppo- 
site sides from the abutment members {13. 15) with 
respect to the unit (G) are able to engage opposite por- 
tions of the spring (M), one of such elements (28) being 
connected to the stem (1 1 ). The engagement elements 
(18, 28) are movable transversely of the general axis (A) 
so that they can be introduced between a pair of turns of 
the spring (M). The spring/shock absorber unit can be 
engaged by the apparatus (1) with its axis (H) spaced 
from the general axis (A) and with the shock absorber 
(S) alongside the actuator (5) so that there is a com- 
pletely free manoeuvring space at the end of the 
spring/shock absorber unit (G) opposite the actuator 
(5). 




Primec Dy Xerox (UK) Business Services 
2.16.7 (HR3}/3.6 



JSDOCID- «PP irw%^AQA9 I » 



1 



EP 1 046 469 A2 



2 



Description 

[0001] ' The present invention relates to apparatus 
for assembly and dismantling of spring/shock absorber 
units for vehicle suspensions, in which a shock absorber 
is disposed coaxlally within a coil spring interposed with 
a preload between two plates fixed respectively to two 
parts of the shock absorber mounted so as to be rela- 
tively slidable. 

[0002] More specifically, the invention relates to 
apparatus for assembly and dismantling of spring/shock 
absorber units for vehicle suspensions, including: 

an elongate structure associated with an actuator 
device which includes a stem slidably mounted 
along a general axis of the structure, 
an abutment member stationary with respect to the 
structure and a thrust abutment member, counter- 
posed with respect to one another, intended to 
engage portions of a spring of a spring/shock 
absorber unit respectively adjacent first and second 
ends of the spring, the thrust abutment member 
being connected to the said stem in such a way as 
to be axially slidable with it with respect to the sta- 
tionary abutment member, 

first and second engagement elements adapted to 
engage portions of the spring respectively adjacent 
its first and second end, both disposed opposite an 
associated abutment member with respect to a 
plane passing through the axis of the spring/shock 
absorber unit, the second engagement element 
being connected to the said stem in such a way as 
to be slidable with it with respect to the structure 
substantially together with the thrust abutment 
member, both the engagement elements being 
movable transversely of the general axis of the 
structure in such a way that each of them can be 
introduced between a pair of turns of the said 
spring when it is engaged by both the engagement 
members. 

[0003] Apparatus of the type indicated above is 
described in Italian Patent Application No. 
TO96A000229. This known apparatus comprises a hor- 
izontal frame the structure of which includes three par- 
allel crosspieces on two of which are mounted 
respective pairs of slidable abutment members, a pair of 
engagement elements being mounted on the remaining 
cross piece. The position of two abutment members and 
one engagement element is adjustable in such as way 
as to permit fixing to the frame in a position in which 
they constitute a stationary support for a portion of one 
turn of the spring of a spring/shock absorber unit, adja- 
cent the first end of the spring. The other two abutment 
members and the remaining engagement element, 
each of which is positioned axially opposite a respective 
one of the abutment members and the engagement ele- 
ment mentioned above, are connected to a carriage 



movable along the frame in such a way as to constitute 
a slidable thrust unit engageable with a turn of the 
spring adjacent its second end. The movement of the 
thrust unit is controlled by means of a pneumatic actua- 

5 tor which projects from one side of the frame. 

[0004] To dismantle a spring/shock absorber unit 
this is disposed on the frame with its axis substantially 
coincident with that of the structure of the frame, and 
with the shock absorber facing the part opposite the 

10 actuator. In fact, the shock absorber cannot be posi- 
tioned on the other part of the actuator since in this case 
it would interfere with the stem and with elements con- 
nected to it. In particular, a portion of the spring adja- 
cent its end opposite the shock absorber is engaged by 

15 the abutment members and by the engagement ele- 
ment fixable to the frame after their position has been 
adjusted in a manner corresponding to the shape of this 
end of the spring, after which the actuator device is 
actuated to bring a pair of abutment members of the 

20 thrust unit to take up position against a portion of the 
spring adjacent its other end. In this configuration the 
remaining engagement member is moved such that it 
can be introduced between two turns of the spring by 
the actuator. Then the actuator is actuated again in such 

25 a way as to cause a further displacement of the thrust 
unit to compress the spring until at least counteracting 
its pre-compression so as to make it possible to dis- 
mount the spring support plates disposed at the ends of 
the spring/shock absorber unit opposite the body of the 

30 shock absorber. 

[0005] Because of the stnjcture of the frame of this 
known apparatus the manoeuvring space available for 
movement of the apparatus used to remove the plate 
fixing member from the shock absorber, typically a 

35 clamping nut, is rather restricted, which complicates the 
operation of dismantling the shock absorber. In particu- 
lar this space is not sufficiently wide to allow the use of 
the normal automatic unscrewing devices used in 
garages. 

40 [0006] For the purpose of overcoming this disad- 
vantage the subject of the invention is an apparatus of 
the above-mentioned type disposed with its axis signifi- 
cantly spaced from the general axis of the structure in 
such a way that the shock absorber lies substantially 

45 alongside the actuator device so that there is a com- 
pletely free manoeuvring space at the end of the 
spring/shock absorber unit opposite the actuator device. 
[0007] Thanks to this arrangement the spring/shock 
absorber device can be disposed with the shock 

50 absorber alongside the actuator device in such a way 
that at the end of the apparatus opposite the actuator 
device there are no elements able to obstruct the oper- 
ations needed for coupling and uncoupling the shock 
absorber and the spring of the unit. 

55 [0008] According to a preferred characteristic of the 
invention the apparatus includes a support base to 
which the body of the actuator device is coupled and 
from which, in use of the apparatus, the said structure 
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extends upwardly so that the said manoeuvring space is 
„ above the apparatus. 
[0009] In this way the apparatus extends vertically 
so that it can be located in a narrow space and never- 
theless allows work on a spring/shock absorber unit to 
be performed conveniently from above, with all the 
advantages of rapid execution of the dismantling and 
assembly operations. 

[0010] Further characteristics and advantages of 
the invention will become more clearly evident from the 
following detailed description, provided purely by way of 
non-limitative example and with reference to the 
attached drawings in which: 

Figure 1 is a schematic perspective view of an 
apparatus according to the present invention; 
Figure 2 is an enlarged front elevation view of a 
detail indicated by the arrow II in Figure 1 In a first 
operating condition of the apparatus; and 
Figure 3 is a view similar to Rgure 2 in another 
operating condition of the apparatus. 

[0011] With reference to the drawings, an appara- 
tus for dismantling and assembling spring/shock 
absorber units G for vehicle suspensions is generally 
indicated 1. The apparatus 1 comprises an elongate 
structure 2 having general axis A and including a sup- 
port base 3 by which it rests on the ground, with which 
the body of an actuator cylinder 5, normally of the pneu- 
matic type, is associated, for example operable by an 
operator by means of a pedal 7. 

[0012] The structure 2 includes in particular a col- 
umn 9 of hollow profile which extends from the base 3 
and within which is fitted a stem 1 1 of the cylinder 5 in 
such a way as to be axially slidable along the axis A 
along the direction indicated by the arrow B of Figure 1. 
[0013] At the end of the column 9 opposite the cyl- 
inder 5 is fixed a stationary abutment member 1 3 having 
the form of a substantially arcuate arm the free end of 
which has a hollow seat 14 facing towards the cylinder 
5, having a shape such as to allow engagement of a 
portion of one turn of the spring M of the spring/shock 
absorber unit G. In particular, the seat 14 is intended to 
be engaged by a portion of a turn of the spring M adja- 
cent its end opposite the shock absorber S of the unit G, 
or rather by a part of a plate P for retaining the spring M 
fixed by means of a nut N to the stem of the shock 
absorber S. 

[00141 From the free end of the stem 11 extends 
another arm 15 similar to the arm 13 and serving as a 
thrust abutment member, at the free end of which is 
formed a hollow seat 16 opposite the seat 14, also 
engageable with a portion of a turn of the spring M adja- 
cent its end nearest the shock absorber S. 
[0015] Both the seats 14 and 16 are spaced from 
the axis A and disposed in such a way as to be able to 
hold the spring M of the unit G when this latter is dis- 
posed with its axis H substantially spaced from and par- 



allel to the axis A so that the unit G can be held by the 
apparatus 1 with the spring M engaged in the seats 14 
and 16, the shock absorber S being disposed substan- 
tially along side the cylinder 5. 
5 [0016] To the column 9, opposite the arm 13, there 
is moreover fixed a first engagement element 18 which 
comprises an arm 19 mounted in such a way as to be 
swingable transversely with respect to the axis A in the 
direction indicated by the arrow E. At one end of the arm 
10 19 there is fixed perpendicularly a pin 21 which in turn 
rotatably engages a bush 23 supported by a bracket 25 
rigidly connected to the column 9. 
[0017] A second engagement element 28 is fixed to 
the free end of the stem 1 1 in a position opposite the 

15 engagement element 1 8 on the opposite side the col- 
umn 9 from the arm 15. The element 28 comprises an 
arm 29 also swingable transversely with respect to the 
axis A in the direction identified by the arrow F, and one 
end of which is connected rigidly to a perpendicular pin 

20 31 which rotatably engages a portion 33 supported by a 
bracket 35 fixed to the stem 1 1 . Both the shafts 21 and 
31 are moreover mounted so as to be axially slidable in 
the associated bushes 23 and 33 along the directions 
respectively identified by the arrows of C and D. 

25 [0018] When the spring M of the unit G is held by 
means of the abutment members 13 and 15. the ele- 
ments 18 and 28 can be displaced manually from a 
position outside the spring M to a position in which each 
is introduced between two tums of the spring M, respec- 

30 tively at the part of the spring M adjacent its opposite 
ends, starting from the condition illustrated in Figure 2 
to reach the condition of Figure 3. 
[0019] In operation of the apparatus 1 the unit G is 
disposed at the structure 2 with the shock absorbers S 

35 alongside the actuator 5 to allow it to be dismantled or 
to allow the shock absorber S to be separated from the 
spring M, for example to allow for replacement of the 
shock absorber itself. When a turn at the end of the 
spring M opposite the shock absorber S is disposed in 

40 correspondence with the seat 1 4 the actuator cylinder 5 
is actuated to bring the seat 16 into engagement with a 
portion of a turn of the spring M at the end of the shock 
absorber S. In this configuration, in which the unit G is 
stably connected to the apparatus 1 and the spring M is 

45 still in the assembled extended configuration, it is possi- 
ble to introduce the arms 19 and 29 between pairs of 
turns of the spring M respectively adjacent its opposite 
ends by manually displacing the arms 19 and 29 in the 
directions defined by the arrows C, E and D, F. 

50 [0020] At this point the actuator 5 can again be 
actuated to apply to the spring M, which is now symmet- 
rically loaded with respect to the axis H of the unit G. an 
increasing load to compress it whereby to counteract its 
assembly preload. 

55 [0021] Having reached this condition the nut N 
which connects the shock absorber S to the plate P of 
the unit G disposed in the upper part of the apparatus 1 
can be removed. The operation of unscrewing the nut N 
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can be performed conveniently by operating in the tree 
manoeuvring space present above the apparatus 1 
which, in particular, makes it possible easily to utilise 
automatic unscrewing devices commonly utilised in 
garages. 5 
[0022] The shock absorber S can be replaced with 
another and it is then possible to proceed to assembly 
of the spring/shock absorber unit G by repeating the 
above-described operations in the reverse sense. 
[0023] Thanks to the structure of the apparatus 1 io 
which has a vertical rather than a horizontal extent, It 
can be positioned in such a way as to occupy little 
space. 

Claims is 

1. Apparatus for assembling and dismantling 
spring/shock absorber units for vehicle suspen- 
sions, including: 

20 

an elongate structure (2) associated with an 
actuator device (5) which includes a stem (1 1 ) 
slidably mounted along a general axis (A) of 
the structure (2), 

an abutment member (13) stationary with 25 
respect to the structure (2) and a thrust abut- 
ment member (15) counterposed with respect 
to one another, intended to engage portions of 
a spring (M) of a spring/shock absorber unit (G) 
respectively adjacent first and second ends of 30 
the spring (M), the thrust abutment member 
(15) being connected to the said stem (11) in 
such a way as to be axially siidable with it with 
respect to the stationary abutment member 

(13), 35 

first and second engagement elements (1 8, 28) 
adapted to engage portions of the spring (M) 
respectively adjacent its first and second end^ 
both disposed opposite an associated engage- 
ment member (13,15) with respect to plane 40 
passing through the axis (H) of the 
spring'shock absorber unit (G), the second 
engagement element (28) being connected to 
the said stem (1 1 ) in such a way so as to be sii- 
dable with it with respect to the structure (2) 45 
substantially together with the thrust abutment 
member (15), both the engagement elements 
(18, 28) being movable transversely of the gen- 
eral axis (A) of the structure (2) in such a way 
that each of them can be introduced between a so 
pair of turns of the said spring (M) when it is 
engaged by both the abutment members (13. 
15). 

characterised in that the engagement elements 
(18, 28) and the abutment members (13, 15) ss 
are arranged to engage the spring/shock 
absorber unit (G) disposed with its axis (H) sig- 
nificantly spaced from the general axis (A) of 



the structure (2) in such a way that the shock 
absortDer (S) lies substantially alongside the 
actuator device (5) such that there is a com- 
pletely free manoeuvring space at the part of 
the spring/shock absorber unit (G) opposite the 
actuator device (5). 

2. Apparatus according to Claim 1, characterised in 
that it includes a support base (3) to which the body 
of the actuator device (5) is coupled and from 
which, in use of the apparatus (1 ) the sard structure 
(2) extends upwardly so that the said manoeuvring 
space is above the apparatus (1). 

3. Apparatus according to Claim 2, characterised in 
that the structure (2) includes a single hollow col- 
umn (9) which extends upwardly from the support 
base (3) and serves as a guide element for the slid- 
ing of the stem (1 1 ) of the actuator device (5). 

4. Apparatus according to any of Claims 1 to 3, char- 
acterised in that each movable engagement ele- 
ment (1 8, 28) comprises an arm (1 9, 29) pivotalty in 
a plane transverse the general axis (A) of the struc- 
ture (2) so that it can be displaced, when the spring 
(M) is engaged only by the said abutment members 
(1 3, 1 5), between a position spaced from the spring 
(M) and a position interposed between two succes- 
sive turns of the spring (M). 

5. Apparatus according to Claim 4, characterised in 
that each pivotal arm (19. 29) is associated with a 
shaft (21, 31) which defines a pivot axis perpendic- 
ular to the associated arm (19, 29), this shaft (21, 
31 ) pivotally engaging a bush (23, 33) anchored to 
a bracket element (25, 35) fixed to the associated 
abutment member (13, 15). 

6. Apparatus according to Claim 5, characterised in 
that each of the said shafts (21, 31) is axially slida- 
bly mounted with respect to the associated bush 
(23, 33). 

7. Apparatus according to Claim 5 or Claim 6, charac- 
terised in that the abutment members (13, 15) are 
both disposed substantially on the same side of an 
axial plane defined by the axis (H) of the spring (M) 
and the general axis (A) of the structure (2), both 
said pivotal arms (19, 29) being disposed on the 
opposite side of the said plane. 

8. Apparatus according to any of Claims from 1 to 7, 
characterised in that the actuator device includes a 
pneumatic cylinder (5). 
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(54) Apparatus for assembling and dismantling spring/shock absorber units for vehicle 
suspensions 

(57) Apparatus for assembly and dismantling 
spring/shock absorber units for vehicle suspensions 
includes an elongate structure comprising a slidable 
stem (11) of an actuator device (5) and two abutment 
members (13, 15) intended to engage respective oor- 
tions of a spring (M) of a spring/shock absorber (G) one 
of which (15) is connected to the stem (11). A pair of 
engagement elements (18, 28) disposed on the oppo- 
site sides from the abutment membe.'s (13, 15) with 
respect to the unit (G) are able to engage opposite por- 
tions of the spring (M), one of such elements (28) being 
connected to the stem (11). The engagement elements 
(1 8, 28) are movable transversely of the general axis (A) 
so that they can be introduced between a pair of turns of 
the spring (M). The spring/shock absorber unit can be 
engaged by the apparatus (1) with its axis (H) spaced 
from the general axis (A) and with the shock abso.-ber 
(S) alongside the actuator (5) so that there is a com- 
pletely free manoeuvring space at the end of the 
spring/shock absorber unit (G) opposite the actuator 
(5). 
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